
































































































































































































































2. Black Walnut

There is a modest, but consistent, demand for black
walnut planting stock in Minnesota. The current
production goal for the DNR nurseries is about
300,000 seedlings per year and it is expected to
remain at this level through the year 2000.
Planting is concentrated in southern Minnesota
where a limited acreage of suitable site is

found. Seed is purchased in the same area.

Given the restricted planting area and the
fact that it coincides with the natural distri-
bution of walnut, zoning for seed collection
and seedling distribution is not necessary.

Seed procurement procedures could be modified
with efforts made to obtain seed from southern
Wisconsin, southern Michigan and northern Iowa.
A case for this procedure can be made using the
results of a provenance test carried out by

the DNR and U.S. Forest Service near Winona.
Data from that test indicated that materials
from south of the planting site (up to 200 miles
south) grew more rapidly than local material. (1)
However, these data are for six-year-old trees
and subsequent mortality in the test has been
very high, Until there is a more convincing
demonstration of the advantage of non-local

seed or seed orchards are developed; nurseries
should continue to use seed collected in
southern Minnesota from outstanding trees.

Selection and the development of seed
orchards can provide substantial gains with
walnut. This response from such efforts are
promising from a biological viewpoint and the
value of walnut makes such programs economi=
cally attractive. Orchard development is under-
way in neighboring states, however it 1is in
its early stages and there is little oppor=-
tunity for Minnesota to benefit from these
efforts immediately. If a supply of genetically
improved seed for use in Minnesota is to become
available within a reasonable period of time,

a program for genetic improvement should be
initiated promptly by the DNR. This program,
as outlined below, aims at the utilization

of the genetic variation within the Minnesota
population of walnut. Substantial genetic
gain should be obtained and the risks of

(1) Bey, C.F. 1973. Growth of black walnut
trees in eight mid-western states - a
provenance test. U.S.D.A. Forest Service
Research Paper NC-91., 7pp.
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materials now being adapted to our climatic conditions
are minimal. The program is of a modest size and
there is the option of incorporating materials
selected in other areas in the future. There are
two major objectives. The first is the establish-
ment of a seedling seed orchard which will produce
seed by the mid 1990's. The second objective is
the preservation of outstanding walnut trees found
in Minnesota by establishing a breeding arboretum.
This step is being taken because of the risk of
losing high quality walnut as a result of harvest.

Activities related to these oObjectives are:

a. Establishment of seedling seed orchards -
progeny test. This will require the planting
of an orchard which contains at least 100
open-pollinated progenies with 30 seedlings
per family. The orchard will cover a minimum
of 4.5 acres. As trees develop the planting
will be thinned with approximately 10 percent
of the trees retained. These trees will be
the best individuals in the best families.
This orchard should begin to produce seed
10 to 15 years after planting. Genetic gain
and seed production can't be predicted
accurately., The best estimate is that the
orchard will yield about 20 percent of the
seed required by the nurseries and that gain
in growth rate will approach 10 percent. The
first step in the establishment of this or-
chard will be the selection of trees from
which seed will be collected. Field selection
will be intensive., Division of Forestry
personnel within the natural range of black
walnut will locate candidate trees and com=
plete initial evaluations using a formal
rating system which places emphasis on form.
Final selection will be made after reviewing
candidates. It is estimated that field
selection can be completed in three years.

Seed collections will be made in the
first good seed year after 100 acceptable
selections have been located. It is hoped
that these collections can be made before
1984. A minimum of 100 nuts will be collected
from each selection. To the extent possible,
additional single-tree seed collections will
be obtained from selections made in nearby
states (Wisconsin, Iowa, and Michigan). Seeds
will be sown at the General Andrews Nursery
and 1-0 seedlings outplanted in an appropriate
design at 8 x 8 foot spacing on a carefully
selected and prepared site. Seed and seedlings
will be identified as to mother tree at all
stages.
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The orchard planting will be managed intensively
to maximize survival and growth. Thinnings will be
carried out at frequent intervals to maintain large
crowns for seed production and to remove the less
valuable families and individuals. Once seed is
produced by these trees, they will be collected and
used in the nursery progran.

b. Breeding arboretum

The breeding arboretum will contain from 4 to 5
ramets of each of the most highly rated selections.
Although its purpose is to preserve germplasm, it
also will produce seed which can be used in the
nursery. A total of approximately 100 clones will
be represented and it will cover approximately 1
acre. It should be located so as to facilitate future
work including controlled pollinations.

To establish the arboretum, scions will be
collected from selections during the dormant season
and shipped to General Andrews Nursery for grafting
in the greenhouse facility. The grafting work will
be initiated as soon as selections have been made
and continued until an adequate number of grafts are
available. It is probable that grafting can be
initiated in the winter of 1980-8l. Each year scion
wood will be obtained from approximately 25 selections
and about 10 grafts will be attempted per selection.
It should be possible to complete grafting by 1985.
Successful grafts will be planted as soon as prac=-
tical at 10 x 10 foot spacing with the individual
ramets of a clone separated from each other. Grafts
should flower between 5 and 10 years after planting
and seed can be collected for nursery use.

Data collected from the seedling-seed orchard -
progeny test can be used to evaluate trees in the
clone bank and those whose progeny perform poorly
will eventually be removed.

The two installations will serve as a foundation
for a continuing improvement program. Specific
plans can be developed as the program progresses and
additional information becomes available and experience
is obtained.

It is estimated that the costs of establishing
the two installations described will be approximately
$16,000.




Green Ash

The extent to which this species is planted in
Minnesota and the available information concerning
genetic variability justify some form of improve-
ment effort. However, it seems advisable to wait
a minimum of five years before formulating plans.
Current planting stock is generally satisfactory
and planning will be more effective after the
results of experimental and applied work now
being carried out in other parts of the United
States are available.

Poplar

Approximately 150,000 rooted poplar cuttings are
distributed by the DNR nurseries each year. These
materials are primarily used in protection plantings,
mine dump reclamation work and for wildlife
habitat improvement. The bulk of the materials
now being produced represent selected hybrids
Oobtained from an improvement program centered in
New England. These materials are not entirely
suited for use in Minnesota. The stock is being
distributed as a mixture of clones with diverse
parentage which results in great variation in
plantings. This variation is particularly
Objectionable in protection plantings. In
addition, some clones are subject to winter
damage in the northern part of Minnesota and
subject to a variety of diseases. There is
considerable opportunity for low cost genetic
upgrading of the poplars being distributed.
Poplars are almost exclusively propagated

using hardwood cuttings and once superior trees
(clones) are identified they can be quickly
incorporated into the nursery program. With a
minimum amount of effort the DNR can identify
and promptly utilize materials shown to be
superior under Minnesota conditions. The
program planned for the DNR is essentially

one of testing materials selected in improve-
ment programs now being carried out by other
organizations in the upper mid-west.

Currently the DNR is cooperating with
the University of Minnesota in the testing of
poplar clones. 1In 1979 the first results of
these tests were used to upgrade the materials
being produced by the nursery. Some clones
being eliminated and the distribution of
specific clones is being limited to certain
parts of the state.



This type of testing should be continued and a
systematic testing of clones identified as having
potential in cold climates is recommended. Two
sets of clonal tests are proposed, one in 1985 and
the second in 1990. Each set of tests will involve
about 30 clones and field plantings will cover
approximately 1.5 acres on each of 6 sites. Tests
will be at selected locations throughout the state.
Planting design and the selection of clones to be
tested will be carried out in consultation with
University of Minnesota, College of Forestry. If
possible these tests will be done in cooperation
with other agencies who plant poplars and the
DNR being responsible for only a portion of the
tests., All tests will contain a sample of clones
currently being distributed and candidate clones
will be compared to them. Clones identified as
superior to those currently being distributed will
be multiplied and used for nursery production.

The total cost of the testing program should
not exceed $15,000 and may be less if a high level
of cooperation is obtained from other agencies.

5. Scotch Pine

Current production of Scotch pine seedlings by the
DNR nurseries is approximately 250,000 per year

and the projected production is 400,000 in the year
2000. Christmas tree growers are the major pur-
chasers of this stock and relatively little is

used for forest plantings. The lack of planting
Scotch pine for wood or fiber purposes reflects

a long-term bias against the species which developed
with the use 0f genetically unsuited materials.

Despite the minor role of Scotch pine in
Minnesota forestry, it has been placed in Category
IT because o0f the excellent prospects for signifi-
cant gains and because it is hoped that the avail-
ability of suitable materials will stimulate
greater use. More extensive planting of Scotch
pine could help reduce the risk to plantations from
pests by increasing the diversity of species.

There is justificable concern over the extent to
which our planting programs emphasize red pine
(over 65 percent of the softwood seedlings produced
by the DNR for forest planting are red pine) and
Scotch pine is the "hard" pine with the greatest
potential as a replacement, This need to con-
sider species diversity is highlighted by the
current threat to red pine from Schleroderris
canker and the resistance of some Scotch pine

to this disease is an added incentive to increasing
its planting.
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Extensive work has been carried out in Minnesota with
Scotch pine and the diversity of the species is well
documented. From 20 to 30 varieties have been defined
and most of these are included in a series Of provenance
tests established in Minnesota in the early 1960's.
Adequate information is available to take effective
steps towards the genetic improvement of this species

at a low cost. The following course of action is
recommended:

a. Immediate seed source control (beginning in 1980).
All Scotch pine produced in DNR nurseries should
be carefully identified and distributed as
varieties. This will provide the customer with
a choice of material and improve feedback regard-
ing performance. Considering the provenance test
results and the commercial availability of seed
the following three varieties should be considered:

l) Riga (Rigensis). The growth of this variety
is moderately fast in test plantings. Its
stem form is the primary reason for its selec-
tion. The variety has straight stems and most
of the older Scotch pine plantations in
Minnesota with acceptable form are "Riga."

It is not particularily well suited for
Christmas tree production because of its
poor fall color and narrow crowns. Distri-
bution of this variety should be to the area
north of General Andrews Nursery.

Seed of this variety is usually available
commercially. If supply problems are
encountered arrangements should be made to
obtain seed from good stands at the University
of Minnesota's Cloquet Forestry Center or

North Central Experiment Station (Grand Rapids).

2) Scotch Highland (Scotica). Early growth of
this variety in a single test in central
Minnesota (near Rice) was satisfactory. The
variety is also used extensively by Christmas
tree growers in central and southern Minnesota.
Stem form is satisfactory, although there is
a tendency towards forking, and fall needle
color is better than that of northern varieties.
Stock of this variety should be used primarily
for Christmas tree plantation in the central
and southern parts of the state. Seed is
available commercially.




3) Belgium (Haugenensis). This has been an excep-
tionally vigorous variety in all tests. The
rapid growth is offset by less than desirable
form and the variety is moderately useful for
Christmas trees or for forest plantings which
are carefully managed. The variety can be
expected to do the best in areas south of
General Andrews Nursery.

While this variety covers a large area in
western Europe, seed collected from planta-
tions near Campiegne, Belgium, has been the
best performing in two central Minnesota
provenance tests. Commercial seed dealers
have has comparable seed on occasion and
every effort to obtain it should be made

by the DNR.

Second Stage Seed Source Control

The above recommendations must be viewed as

having a limited life. Within the next two

or three years additional information regarding
Scotch Pine provenances will become available.

The U.S. Forest Service is currently evaluating
resistance to Schleroderris canker of the

various varieties of the species and the results
of these tests may well modify the variety
recommendations. In addition to the disease
resistance screening, six provenance tests within
Minnesota are still being evaluated. In these
test varieties growing between 48%°and 55°N in
western Europe are clearly the most vigorous.

These include the following varieties (1) borussica
(Northeastern German highlands), (2) Polanica
(Poland), (3) Haugenensis (Western Germany,

Eastern France and Belgium) and (4) hercynica
(Southern and Central Germany and Central Austria).
Large branches and crooked stems are common in
these materials and an evaluation of the potential
of specific seed lots for timber production must be
completed before any recommendations can be made.
Once screening for disease resistance and the
evaluation of varieties for growth and form are
completed, the question of the varieties or

seed lots best suited for Minnesota plantings will
be reviewed.

Seed Orchards

In the long run it is important that the DNR have
a local supply of seed of the best varieties for
use in Minnesota. In all probability, several
seed producing units will be needed. These would
include at least one orchard to produce seed of a
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"timber type" variety and two or mere orchards
producing seed of Christmas tree varieties. 1In
establishing seed orchards either seedlings or
grafts could be utilized. Seedlings would be
derived from tested European or North American
stands or from seed obtained from controlled
pollinations made in experimental plantings.
Grafts would be made with scion wood collected
from selected trees in experimental plantings.
The literature indicates that one acre of
plantation could provide seed for approximately
300,000 seedlings per year with significant
production beginning somewhere between age 10
and 15. Grafting would probably result in
significant seed production one or two years
earlier than seedlings.

Steps toward the development of seed orchards
will not be made until the specific origins

and seed lots have been identified for use.

At that time, probably in 1984 or 1985, steps
should be taken to establish a seed orchard

of approximately 2 acres for the production of
stock to be used for forest plantings. Unless
data from existing provenance test suggest
otherwise, this will be a seedling seed orchard
with young trees planted on a good site at
moderate spacing. The planting would be
maintained carefully and thinned periodically.
Seedlings will originate from seed of those
lots within provenances which have demonstrated
superior growth and form. It will be necessary
to contact European foresters to obtain seed
from the desired stands (records are available).
If seed of this type is not available, controlled
pollinations among superior trees in the best
seed lots in existing experimental plantings
will be made. :

Estimated costs of establishing the seed orchard
for timber production are $3,000 if seed can

be obtained from Europe and $3600 if controlled
pollinations are made. Orchards for the pro-
duction of seed for use in growing Christmas
trees will be considered following the estab-
lishment of a timber production orchard. It

is believed that satisfactory seed for Christmas
tree planting stock can be obtained from commer-
cial seed dealers and thus a lower priority is
placed on this phase of the improvement program.
Specific plans for work with Christmas tree types
of Scotch pine will be developed at a later date.
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6. Larch

DNR nurseries have produced and distributed larch
planting stock in the past, however, no stock is
being produced at this time. The great productivity
and resistance to virulent strains of Schleroderris
exhibited by this genus have led to the formulation
of plans for the production and planting of sub-
stantial numbers of larch seedlings in the future
(5 million/year by 2000). The scope of this
proposed larch planting program means that a con-
siderable effort should be made to upgrade the
genetic quality of planting stock.

At this time, there is little information to use

in making seed source recommendations or developing
good seed orchards for Minnesota. The Institute

of Paper Chemistry in Wisconsin has recently
initiated a comprehensive study of the genetics

of larch and several other groups in the upper
Midwest have ongoing research programs with larch.
However, until more information is available, no
steps towards the development of seed orchards will
be taken by the DNR. When information does become
available, the potential for improving larch will
be reviewed and an improvement program consistent
with the level of planting in the state will be
designed and initiated.

In the immediate future,:nursery production of
larch seedlings should focus on two species,
Larix leptolepis (Japanese larch) and Larix
decidua (European larch). Both of these species
are more productive than our native tamarack on
upland sites. Data which would permit choosing
one of these two species on the basis of growth
in Minnesota are not available. In experimental
plantings, Japanese larch does appear to be more
seriously impacted by the larch sawfly and it
probably is more subject to frost damage than
European larch. Until more experience is ob-
tained, it is recommended that a major proportion
of the larch stock produced be European larch
and that any Japanese larch be distributed to
the southern one-half of the state.

Japanese larch has a very limited range and the
control of seed source is not as critical as it
is with many other species. Provenance test
results show differences among sources, however
seed must be obtained from specific stands in
order to utilize this variation. Given the
difficulty of obtaining seeds from specific
stands in Japan, the Division of Forestry will
utilize the seed of this species which is

—79_




LY

available commercially, whatever its source.
Provenance tests of EurOpean . larch have been
carried out in Europe, northeastern United
States, northern Wisconsin and northeastern
Iowa. Results of these tests indicate that
the most promising seed sources for Minnesota
are low altitude stands (up to 450 meters) in
Poland and Czechoslovica. Pending further
study it is recommended that this variety be
used in the DNR nurseries.

C. Category III Species

Oaks

Relatively little information related to the
genetic variation of Minnesota oaks is
available and the biological characteristics
of the genus do not favor improvement work.
No specific action related to their improve-

ment is planned. Instruction to seed collectors

will stress the importance of obtaining seed
from good phenotypes and seed purchases will
be concentrated in the areas where the bulk
of the nursery production is planted.

Silver Maple

No formal work with this species is covered
by this plan. The current practice of ob-
taining seed from local stands will be con-
tinued. A provenance test with this species
has been initiated by the University of
Minnesota and the results of this test will
be examined in 1985 and seed procurement
practices modified if it appears worthwhile.

Balsam Fir

Currently seedlings of this species are not
being produced in the DNR nurseries, although
they have been in the past. Should production
of balsam fir seedlings be included in future
plans, seed will be obtained from those areas
identified as most promising by the two
provenance tests being maintained by the
University of Minnesota. A summary of 10

vear development of balsam fir provenances

in Minnesota should be available in 1980.
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D. Category IV Species

Species in this category are planted either for
protection purposes or for wildlife habitat improve-
ment. Survival of materials in the field is the
most critical factor for this group, although rapid
growth is desirable., In the procurement of seed,
the highest priority will be given to insuring
hardiness. In those few cases where test results
indicate the advisability of obtaining seed from
a specific geographic area, every effort will be
made to obtain these materials.

Species in this category are:

Colorado Spruce
Black Hills Spruce
Northern white cedar
Eastern red cedar
Russian olive
Honeysuckle

Caragana

Wild Plum

Ginnala Maple
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